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UadJiv divte of jSaich 10, "194-7 *e suisiittsd to you our -

y report covering our -study "and investigation. of industrial

wastes esienatlng^fro-a you? Pliilccislf hia Plan* ~scd which wsre being dis-

charged to the ?liiltdel;Xiic, ..city ss">;or?. lh& purpose of this study was to

accuEulats data os. your Ivjfiuntrlal ̂ hstes, both froia tiiC- voliice and froa

cfacaoical chfeT££teristles, to determine e. suitable ir.ethod of trsatraeat for
v

discharge." At that tins you sero contemplating the erection of a new mill

in the vicinity, hô rirer. .the.: exact location had not been chosen. Since that

tiaa,.you have purch^asd iuitAblc. property in .Htitbcro, Pennsylvania upon.

r.'hich trr5~a£*r mill is. to, be erected. £s' a part o£ the r-evr consttuction suit-

able indu.strifĉ Lirâ .t̂ Ĵiysejt̂ enti 'facilitieo are to be -installed.

At ttie'propa'csd location, you lis'.ve svoilcble e ciurieipal sanitary

sewer̂ je g?s.tsa" that is avcj.li.blo to receive ths -eimittiry v;astes from "the

proposed xoill. T?e hiiye obtsir̂ d from the Hu-oboro Uu.?.icip4d officials a letter

indicating permission fcr.you to discharge the saiiitury wastes only to the

sanitary ssvrerage sj-steo. A copy of this letter is made a part of the .general

report. ' ". .i..

The preliminary report submitted to jou wsts discussed with the •

Pennsylvania Depsrtjcent of .Health district engineer and tentative approval for
were stated.

the methods of trc&Uisnt and character of ef fluent to t-e obtainŝ  Accordingly,

it then remained to be determined the e;;act location of the proposed mill in

regards to the water course to -tiaLch treated indastrial wastes were to be dis-

charged. !The Hatboro location is on ths nater shed of Pennypaclc Greek, which
»

supply is used for a public water supply. Eilo to this location, it is essential

that the effluent fro* the iud'Jf trial waste traatoec'- pl/*nt be relatively clear,
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froe c-f V Ic rvt:X3 ..ud s:3tr,-lor; sucponclEd solids, no. oil and kivins a '

t:;a tsutr&l ,v;lr.t. F̂ -il r̂ r,g emission of ths initial preliminary

r̂ j dircuacî i of* Uc.vtiu.it nethods, further d?.£i£n engineering work

hr*s talttn plitco Iiysc-rpir̂ bir̂  the procedures as tentatively outlined.

It ir tho -purpose of 'Ibis report aiitf the accoHpar̂ -ing engineer-

ins drasi-î s to iHtiDtrats .ciid deccrico tho tits to trĉ tr.ent; facilities present-

ly recon̂ sTLdcd and to ijcrve e.e eû plê eatary documents to your ajnslication. for
•?

perrait for const̂ -actioc ccxl operation of tnese vaste treataeat fecilities.

A surray cf JO'JT wastes £ros the PhiJ-Edolpiiiu plant indicate

generally ihe Ê ns characteristics tE'siio-ETi aurĵ î - the initial survsy. Baoocl

on infor::"ticri ottulacd frxa JCTI ULO flows froQ the ne?r plant iiill be decreased

£roffi boih the platirg djp̂ rtcei>.t —id fXo:a tko decreasing jmd tubbing opers.tions.

V?c tiEve, hô evpr, recoameixled that facilities be installed baned on your present

flows vrfLt1,* &n "EQio'jtble ir.crsase, for ploat expanaion.

* QT. ̂.'̂T

Suhxifctcd herewith era eâ irtcaring dra'-lâ o shoTiing th-a general

leyout of the tretteent facilities and details of disposal ©n the treated -waste,

lagoons for sludge resulting fron treatment, sanitary sewage and storm water,

Those dra??ings were prepared in cocpcr&tion between our office and Mr. Milo g.

Holdsteia, registered ercbitact and cngitcs? ocployed directly bj the Penn Rivet

end Uacbiue Conpeny. Th.9 functional features of tha proposed system are the

responsibilities of ??. II, and L. D* Eat2, while the acchanical and structure!

features were engineered by the client's engineers.

Jlo* neasurerents made at your plant indicate that under the present

conditions of operation approxiri&tclg' 3500 gallons per day requires treatment.

are t» sources of these contasiâ ted wastes, namelŷ  the Bdxed T&stoe from
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ths plating rr.cs and flo>* fro* degrc.'ieirf t;ii tubtî g cpsrtAioriS. These

rrastcs arc-pi^ed separately frca their sourca to the proposed treatment

pleat.

As indicated in our initial report, the. plating done at the
*

Philadelphia plĉ it consists of ccpcer, braes, cickle, aluminum r̂ A

occasionally rirjĉ  ond these operations ars- to he sinilar at ths nevr plant.

The pitting roon TR-atss Ho- by gravity to a eurgo e*np having a totsl

capacity of rpproad̂ iatel̂  1,000 gallons. Tnj vertical non-clog ptraps rated

at 100 gpm, loĉ tsd irxcjQ Sajhccnl dry rell, are cvaiuble to yiuap th-3 wastes

to cne of feu.-- batch toroc-tsent ton̂ s* Ê ch treatment t&ok has a working

capacity of 5jX̂ O ĝ Xlcns arid "ara eqî lppsd with aotor agitators. The cgitators

are equipped «'ith & siud̂ e soraping 'blada for dovicg Die precipitated sludge

to the center outlet of the basin. Overflow pnrts froai one baein to the other

assure during operation tht.t if the operator ie neb icicedip.tely £.vailcble to

valve control the t&nk inlet, the scsta- Tdll ilow on1 to the adjacent tank.

Suitablo cheaical feed taalrages provided for propariag and/or

meeeuriag the materials to effect treatment. These feed tnuks ere piped to

the points of application within tfas batch treutaent tanks wid disch4Ĵ ge ty

gravity.

The trcataeiit method as described in our preliminary report and

confirned ty subeo<iti&nt latoratory treatment consists of sulforic acid for

breaking ion complexes £ad clilorine for oxidising toe toxic salts. The calorine
f — —— — •* .

_,being applied to the rastee in the form of ETH or Terchloron first, assists

in the clarification process of the waste. The actual treatment of a tank of

•wastes employs tfas addition of a pre-detoraiinsd tsaouat of chlorine based oa the
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cyrj-dds consent âd ot'-.cr chlorine toî r̂  at't-ci-ijJLE in tiie wastes, usisg

approximately 7 to 10 ops of chlorine as Cl̂  for each ppa of cyanide present.

Eat pH adjuf-Licnt by sulfuric acid to effect the greatest possible clarificat-

ion of the wu&tes. During the addition of chlorine and sulfuric acid, the

mechanical agitator is operating and chcnicel changes and coagulation are

taking place in the tf&ste* • Following approximately 50 minutes mixing, tho

egltator is ctopped and a quiescent period of fl̂ roxieately 12 hours is

sfcsto treated in our laboratory consisted .of all discharge

the exî tl̂ i plating ro.oa. Ihese wastes are oz' a cized type and contain

varied anoun̂ c of Eateric-ls eiich as turbidity, oil, metals and miscellaneous

drainages.

The acttisl operation of the plant will consist of making a rough

doterttiaatiDa for cyj_ni:Io prsec:i;t ;.nd a pS"roudicg on tiie batch of wastes

to be trei-tea. Sufficiout cJilorine, bated on the above results v;ill be added

along Trith a ac&eurad asisunt of euifuric acid i'or j>H correction. In order

to avoid tho poseible forE5.n̂  of HCH gas ty over-acidification, a measured

quantity of acid will be added to adjust the pH value of the wastes to & point

"within the desired range for treatment. The actual aaouiit of acid to be added

based on a pH value of tho rarc waste will be learned by experience only. Follow-

ing this, the acid will be fed in very small increments until the proper pfi

value is reached for efficient and effective treatment.

Despite the fact that conventional treatments have ihdicated the

'optimum pH for satisfactory cyanide removal to be 8.5 or above, these particular

•wastes respond apparently to a much lower treitwent in regards to the pH scale.

As you are eivare, three sets of wastes have bsen treated in our laboratory and



:h£ trcatasa;::., riitl̂ ĥ. i;;iil̂ -̂  olf̂ erent optimum pH values ̂ ers found.
~ c; T !: s--on the trailed iruaolcs indicate practically coivlete removal of the

I c$i ildja, the treated waste., is "clear, negligible Kffio'mts of oil and metal salts
rctfAiiiiag, The coucencratioa of inorganic salts in the treated effluent nave
>_^>n C'3terrd:.v-?d and i-vert̂ e less tiiaa. 300 ppa. pH-value _ on the treated waste
Tories froa r.̂ ucr/jl up bo 3*5 oa the different w&stSs tested. She reason for
tas rather iriL*ie variation in tho range of pll is probably clue to the very

type of v-astes resulting from tiie natsrials being processed* It is our
-* _

opinion that upon installation of the netf plant, utilizing more
•,: «c.v^-cquiy-r,nt -̂nd increased efficient operation, the wastes TrfJ_L be-more
. "j.̂ :--̂ , th'i.L-• j-tlo:ring a definite trcatiacnt schedule to be established. Lab-
u:j:.tuv "ar-C: «..:miL.of: the ciistirig vastes indioute tlutt betv.een 5 and 10 percent
ii.V-J-;- is d̂ -'aLlobe'd. ae..a result_'of_chemical precipitstion.

;,n inALeftted on the prints, etch tret*taent b£-sin is equipped with
^ roi'.ry c!cc;-r,tl:ag -pipe, cuit&bly designed for taking liquid off at any depth.

L̂ toratoî - oxpcrissnts on tkio wastes have suavzn that there are times
r;hen oil. stparatioa takes place, the oil and/or scia being on the top of the
treated etuapls. Each tack is .equipped vd.ta an oil sittoiin̂  device for removing

' . . . . . _ . . . _ . . - ------ - - - ' . ..:-.,] - - - - - -
. . .

this material tuad discharging it to the oil aunp. One of the non-clog pumps
. . . .

-Beationed previouŝ  takes suction in the sludge or oil sump for transferring
this material to the lagoon*

Following removal of possible oil or scum, the supernatant is test-
«d for cyi-nids, clarity and othsr desirables uid if complete treatment has beenn
effected, the waste is reudy for discharge. The decanting pip© is suitably ad-
Justed and the flow of treated liquid is started to tha treated channel'or _̂ ~-
final settling baein. As indicated on the' print, a total capacity for 1580
gallons is avaiiaae,for final. s_ettlir̂ , inspection and controlled flow discharge.



On the basis of SjOOD̂ gHloac of treated ra-ctes per day, a retention..
U ^|| period of̂ 7 1/2 hours is possible-at a 24 hour discharge, approximating

3.5 gpm to the storm sewer. ' ; .

In ordsr to avoid any cross connections between treated and
f

untreated Tiastes, it v.ill bs r.ecezsury to clê n the final -EStiling basin

by use of a portable pun«p or aanupi removal of precipitated sluogs. We

ôuld not expect this operation to ba necessary oft^n coring to the long
T

c-cdiiicntation period prior to discharge of the clear superniitant -waste.

FolloT.-ing disch£irge of til the supernatant liquid ukder the direct

'isioa c-I" ihe operator, the Jiiccht.nical ŝ itator is started and the sludge

opened. The liquid sludge flors thr-oygii the oil or wuste channel to the

cirtp froa whica the picsp transfers It to th.e lagoon. Saitable lighting for

the operators cosyenience in. observing tho liqirid n̂r.i sludge is provided.

As noted on the printŝ  two of the tre&'taent tan'is arc out of doors

Fhile the othor t̂ ô are housed. To safeguard the operator agtdnst the remote

possibility of ill effects resulting iVoo HCN gas released, a high volume dis-

placeKout poTrer reatilator is installed. The ventilator will be started auto-

naticully when the biiilding door is opened end will be manually cut off if no

.treatmsnt is being done.

The waste from the decreasing tmd tabbing operations enter the

waste treatdent plant through a separate ̂ rtvity pipe line. These wastes are

directed to one of two 1,000 gtJLlon treatment italics. Each tank he-s a capacity

exceeding on© dî s flow. !£e waste froa decreasing cind tubbing operations are

high in suspended solids, alkalinity and oil. In order to effect partial

treatment, each of these tanks is equipped Kith a connection to the main acid

6.



feed tacks, an air £ri4 Ir. t'la bottoa of the tree IE sat taa2c ±*or î It

end aa oil sldjsnlâ . -device. A full-teJc o£ E&sts Is acid tro&tsd to the

n optiEHa point' for oil sepcrstiai and contiguously operated- with, compressed

for mixing, Follo-̂ ang fcno laixing' and agitation period, the tir is stopped

find Bottling of -the solids toad separation of the oil, t̂ as place. The oil "

sktaier collects the scprcctcd oil sxid dischiir̂ es it to the oil suiap and hence

pi23ped..to-' the lagooa. Foll̂ kiag 'cil rctscral̂  the t:.nk is drained of both

. solids and liquid lay the punrp. Tho piaffip in turn dicchf.r̂ 'ss the dxbore to the
i'

header leading to the batch fercfctrent tsake. This liquid' is subsequently treat-

ed along xdth the, -pXctiri£ ajill. ?:£t?tts without regard to any regularly scheduled

As'B^otai'on'the print, a part o£ tho w.ste treatment eystsa includes

ths ccnstruotiou of foor'lajooBS.- Ep̂ h.̂ goon'h&s & eludfo© volume cspfaciiy of
c-"'^o'^V" " -•--•---:--•--• _...._ ......--_„.... -.J. . . . . _ . - . - - '• - •
3S,6QO gfillons. For cslcols-tion purposcE, btssd on 5,000 gallons of waste treat-

ed psr day, "yielding a ciucJge volume of 10̂ ,. each Icgoon has a c&pseitF for three

nonths operation. Kith four : lagoons tsiag coustrueted, a total of one year*a

eludge capacity is available. The tOxnre calculation and oupacity is without

regard i'or normal ground lieepag'e, evtipor̂ tion and return of elerified supernat-

ant liquid resulting fron estcnbcd settling Jisricds. Each. Isgoon is equipped

with a supernatant decanter for idthdrû iag clarified liquid back to the treat-

ment plant. ' ' .

It is suggested that one lagoon bo ussd excluBively for the oil

flkinmdnge. By this method of operation, when the oil li&e accursal&ted to a

considerable dfrpth it ô n be withdrawn fi-oii the surface and disposed of by burn-
-ing or otlier convenient method. . ._ . . _ . ..

It. is cur reeosmendation that ths other lagoons be used separately,

7.
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to allow for dryitg, ecepsg;.- acd crj.pd:*uticii to tcke place on tho regaining -

tro during that period. 5t̂ s&rcd oparntic-E. as suggested v,ill allow long" use of

|| the lagoons vdtliout cleaning*

£o outlets to any strcesi or ssvsr ere provided from the lagoons.

Vrith tlie extre-nsly critical loc-tiou v;hcre tho proposed plant is

to te erected, wa believe that tho plsuit as designed is the cost flexible type

for effecting complete treatment of the rastes and producing an. effluent that

idll b© satisfactory to the rennsylvania Deoartarent pf Health authorities. As

indicated, *~n studies iievs been ttfxle on nastea emanating from the Philadelphia

plcjit with the assumption tĥ it similar ist-ctes Ere to be discharged fron the pro-

posed pltzi. In ci4:e tiicse wastes vury^ a batch trea-ttieat tjpe plant is sufficient-

ly flojd-bls so tluit precticcUy WB& type of tfê tiiitrLt c-̂ n be sxiccessfully effected.

Ke c^a foroooe tho possibility of minor c}:cinjQ8 in dosages of the prescribed

cherdcels or even an additional cheuiciJL being required v/iien tho plant is put

in operation. These factors have fll been considered in the design and layout

of thcse troat̂ ent corks*

Testing and control vail be rê v-ired of etch b̂ tch treated prior
&

,.-, to its discharge. Suitable laboratory equipment and reagents will be/necessary

part of the final layout*

The successful oparc,tion of this plant -will depend upon the type

of operating personnel assigned, fte suggest that you give consideration to

authorising our services during the initial start-up and treatment in order that

w© nuy properly adju&t the treataent end thoroughly instruct your operators in

methods of treatment and control, ^reursnce of authorisation, for our start-up
sersdces should be given to the State 3>ept.rtaent so they can be guaranteed no

untreated naters Tdll be discharged.



Copies of this report "rifti ̂ .ĉ ruied draTrir̂ E -iird t-p̂ liŝ tir-a etc.,

are to be submitted to the- ?6"n:-.'£ylvai'J.a.Ee]r';u-'t̂ S2.t of Ha-vltiij r.istrict office,

Philadelphia. Should any discussions;, or ̂ estioî s "isice during their revisw

of tliis report, 7?e Hill bo pleased ""to £ittcnpt cl̂ jrificfc-tiort fcy correspondence

or by conference as nay be rsquirsd.

It CGE been a.p-lsasure to serf's you &nd T?C assure you of our

continued cooperation and intarsst t;̂ rouj!iout ths construction of this plant

and its ultlm&ts operation. " t

Respectfully sutmitted,

'" ~ ' W; H. and L. D. BETZ

9-

U. Friestor * '
assistant Ciroctor
Consulting Division

MUP/TH



15 ninu-tjs Csspocitcs
Sarnies ccCJL^ct^d Iron plut-'.rv; ir-ll -. xe-sk 12/15__and 1/12/43 __
i

SALpas :.:U?KID - ..12/15 12/16 12/17 12/13 \ 12/19 - ' - 1/12/4.8

Analysis UwSbcr A-177 173 17? __183 , 134

Oil, r»i "~32 24 30 12 : £0 ' "10

Alt. --: OiOî .r:-̂  -̂̂ 0 22?0 "" 20-̂ 9

L'eti"! Cr̂ r̂ TS _. — . ! i --- -,-
Alk̂ s CXÔ , >;>Jt .1710 30SO 1JGO _19£0 ' " 2360 ~". 1656.

pH Elootric .. . _ 11.54 12.54 12.32. " 12«07 12733' " 12̂

Color .160 550 350 125 T 3iOO ':. ;:

Settle able Solids - - - -
C°/L 3-5-0 10.0 13.0 4-0 78.0

Suspended Solids ,ppn 156 164 166 126 147

Cyanide - HCH,ppa 173 193 173 ' "194 112 134

B.O.D., ppa 6*5 0 " "
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i/.ir.r.tes GcTocsitcs " ."- "" ^ _
lr* c-SU«iellTo:i * ̂ 1̂3 ̂ Ŝiir̂ il̂  . re*'12/15

530

Alk.

C°lcr

e-r.ded'Solids, pp:

B.O.D.



cot?

or luborctory results

Oil (ctiiar sxtaractcd), ?pn 0,5 to 2,0

JOlialiaiiy "
as

r.ethyl Or̂ cje Alkalinity
as - - 150

PH. - 7.0- S.3

Color W-*>

Settleiiblo Solids CO/L °

Suspeadcd Solids, jspa 5-20

Chlorides, ppai 20° " 3°°

B.O.D., ppa 5-10

as GIT, ppm 0-0.2


